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Qiaohua Industrial Zone, Luo Tian Forestry Cersemg Gang Town, Bao An
District, Shenzhen, China, 518105

Sample Description :  One(1) item of submitted sangphted to be:

Sample Description  Model number

433MHz Wireless | 4900333 /041617 / 393007N / QH-9811 / QH-L / QH/ RIH- V /
Transmitter QH-A/QH-E/QH-X/QH-K/QH-1/QH-Q/QHB/QH-D/
QH-N/ QH-G / QH-C / QH-F / QH-H / QH-J / QH-O / Q8 QH-
T/QH-U/QH-W/QH-Y / QK-M1/ QK-M2 / QK-P1/ QW2 /
QK-P3/ QK-P4 / QK-P5 / QK-P6 / QK-R1 / QK-Al / WDBD /
WD-002 / WD-003 / WD-007 / WD-008 / WD-009 / BD-008D-
010/BD-011 / BD-012

Sample registration No. : RU034543-001

Radio Frequency : 433.92 MHz Transmitter
Rating : 1 x 3V button cell
No. of submitted sample : Two (2) set (s)
Date Received : 13 Jul 2016
Test Period : 18 Jul 2016 to 25 Jul 2016.
Test Requested :  FCC Part 15 Certificate (15.231)
Test Method : 47 CFR Part 15 (10-1-15 Edition), AK$3.10 — 2013
Test Engineer : Mr. LEUNG Shu-kan, Ken
Test Result . See attached sheet(s) from pag@?2.to
Conclusion : The submitted sample was found to dpmvgh requirement of FCC Part 15
Subpart C.
Remark :  All Forty-seven models are same in cirgahd components and construction,

and therefore model QH-A was chosen to be repraseaof the test sample. The
difference(s) between the tested model and thewd=timodel(s) is/are Model no.,
and Outlook.

For and on behalf of

CMA Industrial Development Foundation Limited
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Authorized Signature : , Page 1 of 27
Mr. WONG Lag-pony, Andre\
Manager
Electrical Division
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1 General Information

1.1 General Description

The equipment under test (EUT) is a door bell traitter. It operates at 433.95MHz and the
oscillation of MCU is generated by an oscillatoheTEUT is power by 1 x 3V button cell. The MCU
will generate. It will transmit the measured dataeceiver wirelessly.

The brief circuit description is listed as follows:

-IC1 and its associated circuit act as MCU
- SAW and its associated circuit act as oscillator
-Q1, Q2 and its associated circuit act as RF itircu

Page 3 of 27
FCC ID: 2AAV8QH-912-2T

This document shall not be reproduced except i full or with written approval by CMA Testing
CMA Industrial Development Foundation Limited

Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.
Tel: (852) 2698 8198 Fax: (852) 2695 4177 E-mail: info@cmatcl.com Web Site: hitp://www.cmatcl.com



CMA Testing

and Certification
Laboratories

B EEEE DO

TEST REPORT

Report No. : AU0049569(0) Date : 05 Aug 2016
1.2 Location of the test site
FCC Registered Test Site Number: 552221

Radiated emissions measurements are investigatkthiken pursuant to the procedures of ANSI C63.10 —
2013. A Semi-Anechoic Chamber Testing Site is pdbuinvestigation and located at:

Ground Floor, Yan Hing Centre,
9 — 13 Wong Chuk Yeung Street,
Fo Tan, Shatin,
New Territories,
Hong Kong.

Conducted emissions measurements are investigatealso taken pursuant to the procedures of ANSI
C63.10 — 2013. A shielded room is located at :

Ground Floor, Yan Hing Centre,
9 — 13 Wong Chuk Yeung Street,
Fo Tan, Shatin,
New Territories,
Hong Kong.
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Equipmen Manufacture Model No Serial No Calibration Due Da | CalibrationPerioc
EMI Test Receive R&S ESC 10015: 27 Sep 201 1Yeal
Spectrum Analyz¢ R&S FSVA( 10062t 09 Feb 201 1Yeal
Broadband Antenr Schaffne CBL6112E 271¢ 15 Mar 201 2Year:

Loop Antenn EMCC 650z 0005662 25 Jan 201 2Year:

Horn Antenn Schwarzbec BBHA 9120C 9120C-531 24 Nov 201 2Year:

Broadband P-Amplifier Schwarzbec BBV 971¢ 971¢-11¢ 24 Nov 201 2Year:

Coaxial Cabl Schaffne RG 213/L N/A 18 May 207 1lYear:

Coaxial Cabl Suhne RG 214/L N/A 18 May 207 1lYear:

Coaxial Cabl Suhne Sucoflex_10 N/A 13 Dec 201 1lYear:
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14 Measurement Uncertainty

Date :

05 Aug 2016

The reported uncertainty is based on a standareraiaty multiplied by a coverage factor k=2,

providing a level of confidence of approximatel\?85

Radiated emissions

Frequency Uncertainty (L))
30MHz ~ 200MHz (Horizonta 4.83dB
30MHz ~ 200MHz(Vertical) 4.84dB
200MHz ~1000MHz (Horizonte 4.87dB
200MHz ~1000MHz (Vertica 5.94dB
1GHz ~6GHz 4.41dE
6GHz ~18GHz 4.64dE
Conducted emissio
Frequency Uncertainty (L))
150kHz~30MH.: 2.64dB
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2 Description of the radiated emission test
2.1 Test Procedure

Radiated emissions measurements are investigatetiken pursuant to the procedures of ANSI
C63.10 — 2013.

The equipment under test (EUT) was placed on acootuctive turntable with dimensions of 1.5m
x 1m and 0.8m high above the ground for below 1@tdasurement and 1.5m high above the
ground for above 1GHz measurement. 3m from the Bl fdroadband antenna mounting on the
mast received the signal strength. The turntalale netated to maximize the emission level. The
antenna was then moving along the mast from 1no djort until no more higher value was found.
Both horizontal and vertical polarization of theeama were placed and investigated.

For below 30MHz, a loop antenna with its verticiane is placed 3m from the EUT and rotated
about its vertical axis for maximum response ahemimuth about the EUT. And the centre of the
loop shall be 1 m above the ground.

For 30MHz to 1GHz, broadband antenna with its eattand horizontal plane is placed 3m from the
EUT and rotated about its vertical and horizonxas éor maximum response at each azimuth about
the EUT. And the reference point of antenna shall In above the ground.

For above 1GHz, horn antenna with its vertical hadzontal plane is placed 3m from the EUT and
rotated about its vertical and horizontal axisrf@aximum response at each azimuth about the EUT.
Preamplifier and High Pass filter was used for mesments. The reference point of antenna shall be
1 m above the ground.

The device was rotated through three orthogondétermine which attitude and configuration
produce the highest emission during measuremeiiRddrated Emission measurement.
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2.2 Test Result
Peak Detector data were measured unless othertaise s

“#” means emissions appear within the restrictettsashall follow the requirement of section
15.205.

The frequencies from fundamental up to that teatimlonics were investigated, and emissions more
20dB below limit were not reported. Thus, thoséhbigf emissions were presented in next page
(section 2.3).

It was found that the EUT meet the FCC requirement.
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2.3 Radiated Emission Measurement Data

Radiated emission
pursuant to

the requirement of FCC Part 15 subpart C

Environmental condition

Paramete Recorded viue

Ambient temperatu: 25 °C

Relative humidit: 60 %

Measurement: Peak Operation mode: Transmission

RBW: 9kHz (below 30MHz), 120kHz (30MHz-1GHz), 1MKabove 1GHz)
VBW: 30kHz (below 30MHz), 300kHz (30MHz-1GHz), 3MHabove 1GHz)
Testing frequency range: 9kHz to 4.5GHz

Frequency| Polarity Raetagr';]g Trigi?;cer FlelitS:;L?ngth Limit at 3m| Margin
(MHz) (H/V) (dBuV) (dB/m) (dBuV/m) (dBpv/m) (dB)
433.946 H 61.7 20.6 82.3 100.8 -18.%
867.888 H 29.0 24.7 53.7 80.8 -27.1
#1301.790 H 48.9 -7.7 41.2 74.0 -32.8
1735.744 H 42.5 -7.8 34.7 80.8 -46.1
2169.665 H 394 -6.6 32.8 80.8 - 48.(
2603.583 H 41.5 -6.6 34.9 80.8 -45.9

Remark: Other emissions more than 20dB below thit &ire not reported.
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2.3 Radiated Emission Measurement Data (Con't)
Radiated emission
pursuant to
the requirement of FCC Part 15 subpart C
Environmental condition
Paramete Recorded valt
Ambient temperatu: 25 °C
Relative humidit: 60 %
Measurement: Average Operation mode: Transmission
Testing frequency range: 9kHz to 4.5GHz
Frequency| Polarity Peak Field Average Factor Average Limitat 3m| Margin
(MH2) (HIV) Strength at (dB/m) Value at 3m dBUV/m (dB)
3m (dBuV/m) (dBuv/m) | (@BHV/M)
433.946 H 82.3 -16.7 65.6 80.8 -15.1
867.888 H 53.7 -16.7 37.0 60.8 -23.8
#1301.790 H 41.2 -16.7 24.5 54.0 -29.5
1735.744 H 34.7 -16.7 18.0 60.8 -42.8
2169.665 H 32.8 -16.7 16.1 60.8 -44.7
2603.583 H 34.9 -16.7 18.2 60.8 -42.6

Remark: Other emissions more than 20dB below the &re not reported.
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3 Description of the Line-conducted Test
3.1 Test Procedure

Conducted emissions measurements are investigatealso taken pursuant to the procedures of
ANSI C63.10 — 2013. The EUT was setup as desciibdte procedures, and both lines were
measured.

3.2 Test Result
No measurement is required as the EUT is a batieeyated product.
3.3 Graph and Table of Conducted Emission Measurem Data

Not Applicable

Page 11 of 27
FCC ID: 2AAV8QH-912-2T

This document shall not be reproduced except i full or with written approval by CMA Testing

CMA Industrial Development Foundation Limited
Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.
Tel: (852) 2698 8198 Fax: (852) 2695 4177 E-mail: info@cmatcl.com Web Site: hitp://www.cmatcl.com



CMA Testing

and Certification
Laboratories

B EEEE DO

TEST REPORT

Report No. : AU0049569(0) Date : 05 Aug 2016

4 Photograph

4.1 Photographs of the Test Setup for Radiated Enggn and Conducted Emission
For electronic filing, the photos are saved witerfame 2AAV8QH-912-2T TSup.pdf.

4.2 Photographs of the External and Internal Configrations of the EUT

For electronic filing, the photos are saved witarfame 2AAV8QH-912-2T ExPho.pdf and
2AAV8QH-912-2T InPho.pdf.
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5 Supplementary document

The following document were submitted by applicamiq for electronic filing, the document are
saved with the following filenames:

Document Filename
ID Label/Location LabelSmp.jpg
Block Diagram BlkDia.pdf
Schematic Diagram Schem.pdf
Users Manual UserMan.pdf
Operational Description OpDes.pdf

51 Bandwidth

The plot saved in Appendices A5 shows the fundaahemission is confined in the specified band.
The bandwidth requirement is 0.25% x 433.95 = IMI8%

52 Duty cycle Calculation
Appendices A6 shows the plots of duty cycle
The pulse train is over 100ms, therefore neethtbthe 100ms period with most ‘ON’ time.
During these 100ms, there are three complete alses with few additional pulses.
There are 2 different pulses in one pulse train

Time of pulse one: 300us
Time of pulse two: 1.05ms

Number of pulse one in 100ms: 10
Number of pulse two in 100ms: 11

Duty cycle = (10*300ps + 11*1.05ms) / 100ms = 634
Average factor = 20*log(0.1455) = -16.7
5.3 Transmission Time

During of each transmission = 2.23s.
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A manually operated transmitter shall employ a dwthat will automatically deactivate the
transmitter within not more than 5 seconds of bealgased according to section 15.231(a). The plot
saved Appendices A7 shows the EUT met the FCC rexpeint.

54 Antenna requirement

Appendices A3 shows the antenna is permanentlgtegthand cannot be changed. Therefore it
fulfils the section 15.203 requirement
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6 Appendices

Al Photos of the set-up of Radiated Emissions 2 epag
A2 Photos of External Configurations 2 pages
A3 Photos of Internal Configurations 2 pages
A4 ID Label/Location 1 page
A5 20dB Bandwidth Plot 1 page
A6 Average Factor 3 pages
A7 Transmission Time 1 page
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Al. Photos of the set-up of Radiated Emissions

30Hz — 1GHz

9kHz — 30MHz

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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Al. Photos of the set-up of Radiated Emissions

1GHz - 5GHz

Tested by: /& Reviewed by: Q &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A2 Photos of External Configurations

External Configuration 1

External Configuration 2

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A2 Photos of External Configurations

External Configuration 3

External Configuration 4

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A3 Photos of Internal Configurations

Internal Configuration 1

Internal Configuration 2

Tested by: /éc, Reviewed by: ?/K

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A3 Photos of Internal Configurations

EUT Antenna
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A4, ID Label / Location

e e —— e —
Quhwa

Model: QH-A

Wireless Doorbell Transmitter

Frequency : 433MHz

DC input:DCav=—= 15mA(1 CR2032)

Fee ID:2AAVBQH-912-2T
Shenzhen Qiachua Industries Ltd,

FE @ ¢ &

ID Label
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Ab5. 20dB Bandwidth Plot

svectum  [yopermmen iG] #]
Ref Level 97.00 depv/m @ RBW 10 kHz
o Att 0dB & SWT 100 ms & YBW 30 kHz Mode Auto FFT
TOF
(@ 1Pk Max
M1[1] 83.82 dBpV/m|
90 dBpy/m 433.939460 MHz|
X nd@ 20,00 dB|
80 dBpy/m Bw 50.450000000 kHz|
\ Q factor B8601.5
70 dBpv/ TI7 g
- \.
60 dBuY,
e =
el |
50 dBuv/m — —
| — = R—I—,_
| —] —
40 dBpv/m
30 dBpv/m
20 dBpv/
10 dBpv/m
0 dapfm
CF 433.92897 MHz 1001 pts Span 500.0 kHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
([ w1 1 433.93946 MHz 83.82 dByv/m ndé down | 50,45 kHz
T1 1 433.91349 MHz 63.74 dByv/m __nds 20.00 dB |
T2 1: 433.96394 MHz 63.92 dByuM/m Q factor 8601.5
- T
L i | Measuring... WERRE LD g
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Spectrum u\‘y]
Ref Level -20.00 dam @ RBW (CISPR} 120 kHz
Att 0de & SWT 35 vBw 1 MHz
SGL
(@ 1Pk Max
M1[1] -47.65 dBm)
188.00 ms|
-30 dB D1[1] 0.25 dp)
2.22400 s
-40 dgm
*/.:. . i 8
-50 dBf
-60 de
-70 de
-80 dB
-90 dei
TR LN B g
-100 dBm
110 dBm
CF 433.96 MHz 1001 pts 00.0 ms/
i § Ready | WNMRRRNND W -
Spectrum u\‘y]
Ref Level -20.00 dam @ RBW (CISPR) 120 kHz
Att 0de & SWT 150 ms YBW 1 MHz
SGL
(@ 1Pk Max
Di[1] -0.06 dB)
100.000 ms
-30 dB M1[1] 17.59 dBm
17.850 ms
-40 dgm |
M1 ) . o1 »
LMcEr' 1 il 1‘1&”‘} M’MH‘% nJJ\{‘ "JWJ
110 dBm
CF 433.96 MHz 1001 pts 15.0 ms/
i § I Ready | WNMRRRNND W -

“z
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AG. Average Factor

svectum  [Spemmmen iG] #]
Ref Level -20.00 dBm & RBW {(CISPR) 120 kHz
Att 0de & SWT 50ms VBW 1 MHz
SGL
® 1Pk Max
mMi[1] -46.30 dBm)
1.0500 ms|
-30 dB pif1] 0.11 dB|
31.8500 ms|
~40 dém
' T I ol B - i
= ] i 1 Y
[
€0 dBm
-70 dBm
-H0 dBm
-90 dem
L | AR L Mk il Iy | |
IMM‘W R Wﬁj &Lﬁ' iy i e il At
-110 dBm
CF 433.96 MHz 1001 pts 5.0 ms/
” T EEEE—
i § Ready | WNMRRRNND W -

svectum  [Spemmmen iG] ¥
Ref Level -20.00 dBm & RBW {(CISPR) 120 kHz
Att 0dE & SWT 50 ms VBW 1 MHz
SGL

®1Pk Max

Di[1] -47.86 dp|

4.3000 ms
-30 dB Mi[1] 19.94 dBm
38.3500 ms

-40 dBm

=50 dB L3

wo UL

-70 dBm

-80 dBm

-90 dim

HM...IL\| ) J ! L "
AN ! f

-110 dBm

=

E
=

CF 433.96 MHz 1001 pts 5.0 ms/
- v
I Ready  WHNNNANNS W@ P

L sk
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AG. Average Factor

svectum  [Spemmmen iG] #]
Ref Level -20.00 dBm & RBW {CISPR) 120 kHz
Att 0dB & SWT 50ms vBW 1 MHz
SGL
® 1Pk Max
Dif1] -0.24 de|
300.0 ps|
-30.dB Mi[1] 15.92 dBm
7.7000 ms
-40 dBm
r%L
- o D | S b L ol
= [T 1 I 1 Y
[
-§0 dBm
-70 dBm
~H0 dBm
-90 dem
I 1 114 L I M ek AT Jo
IMM‘W R Wﬁj &Lﬁ' iy i e il At
-110 dBm
CF 433.06 MHz 1001 pts 5.0 ms/
v " S ————
I T Ready | WNRNMRNND W -

svectum  [Spemmmen iG] ¥
Ref Level -20.00 dBm & RBW {(CISPR) 120 kHz
Att 0de & SWT 50ms VBW 1 MHz
SGL
® 1Pk Max
Dif1] -0.21 de|
1.0500 ms|
-30.dB Mi[1] 16.03 dBm
9.9000 ms
-40 dgm ™
| 2P (S [P o e L |
= ] i 1 Y
[
€0 dBm
~70 dBm
-H0 dBm
~90 dam
L | AR y L Mk b Is
IMM‘W R Wﬁj &Lﬁ' iy i e il At
-110-dBm:
CF 433.96 MHz 1001 pts 5.0 ms/
v " T EEEE—
I T Readr WRRNRRRRD W -
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A7. Transmission Time

svectum  [opemmmen O] #]

Ref Level -20.00 dBm & RBW (CISPR) 120 kHz
Att 0de & SWT 105 YBW 1 MHz
SGL

® 1Pk Max

D1[1] -0.38 dB

2.23000 s
-30 dB M1[1] 50.83 dBm
200.00 ms

-40 dBm

M1
=90 dB

-80 dam

~30 dBm

-§0 dBm

~40 dBm

ke bt A polithpse i dol st g ) TR (R AT

-100 dBm

-110 dBm

CF 433.96 MHz 1001 pts 1.0 5/
s —

Read 7]
s [ ady  WHANNRNND e g

svectum  [opemmmen O] ¥

Ref Level -20.00 dBm & RBW (CISPR) 120 kHz

Att 0de & SWT 905 YBW 1 MHz
SGL
® 1Pk Max

D1[1] -0.36 dB

2.2300 s
-30 dB M1[1] 56.50 dBm
1.3700 s

-40 dBm

50 dB
LE
v D1

Tote

-f0 HBm

-B0 fBm

-bo Hem
Db Aot s W L o p— FIONN| PRSTION| CO SRPURRIY RPN S ION [ STRUOU §Y Y PR 1 P

-100 dBm

-110 dBm

CF 433.96 MHz 1001 pts 9.0 5/

i -
Read )
I (] ady SHRERRNNS WA y
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